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■1. Notice is hereby given that the lirtomational Bureau has cominunicated, as^ provide* in Article 20. tlie international aDpUcation 
to the following designated Offices on the date indicated above as the dote of mailing of this Notice: 
AU,KP,KR,US 

In accordance with Rule 47.1 (c). third sentence, those Offices will accept the present Notice as inclusive 

the commumoation of the international application has duly taken place on the date of mailing indicated above and no copy 

of the international application is required to be furnished by the applicant to the designated Otfic©($). 

2. The following designated OfRces have waived the requirement for such a communication at this time: 
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applicant to furnish a copy of the intemationat applfoatlon (Rule 49.1 <a-bis)). 

a. Enclosed with this Notice is a copy of the international application/as published bythe International Buraau on 
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If the applicant wishes to postpone entry into tlie national phase until 30 moriths (or later in some OfficesJ-from the priority 
date! a d^™nd fc^^^irf^^ pcetimUiafy examination must be fl led with the competent Intemational Preliminary , 
Examining Aijrthprity before the expiration tof 19 months froi;n the priority date, , . . ; * ^ 

It1s the applicant's sole respbnsibUity to monitor the '19-month tirne limlt- 

Note that only an applicant who is i^natipnal or resident of a PCT Contracting State whlch is bound by.Chapterll has the . 
rightto file a demand for internationBl preliminary examination. . ' . V* \ • - ' 

REMINDER REGAJRDING ENTRY JINfTO TO NATlONiW. PHA^ 

If the applicant wishes to proceed with thoiintomatlonal application in xhe Jiaiional pliiase, ^o^JJS'^'^'LP^USK^* . 
■ or 30 months, or later in some Offices, perforrn. the acts referred toAhereln.befpre^each desigra prelected Office. 
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A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: E21B 25/00 

According to InlernaLional Patent Classificalion (IPC) or to both naUonal dassification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: E21B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK»FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terras used) 



EPODQC, WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3777826 A (WOLDA), 11 DGcember 1973 (11.12.73) 



GB 992246 A (JOY MANUFACTURING COMPANY), 19 May 
1965 (19.05.65) 



US 5799742 A (SOINSKI ET AL). 1 Sept 1998 
(01.09.98) 



1-10 



1-10 



1-10 



I I Further documents are listed in the continuation of Box C. | x| See patent family annex. 



* Special categories of died documents 

'A' document defining the general state of the art wtdoh is not conadered 

to be of particular relevance 
' E' earlier application or patent but publi^ed on or aAer the iniemational 

filing date 

"L' document \vhich may throw doubts on priority daimfs) or vrfuch is 
dted to establi A the publication date of another dtaiion or other 
q>edal reason (as spedfied) 

'O* document referring to an oral disclosure, use, cxhibitian or other 
means 

'P' document publidied prior to the intemationfll filing date but later than 
the priority date d aimed 



T* later document published after the imemaiiana] filing date or priority 
date and not in conflict with the aj^licatiaD but dted to understand 
the prindple or theory imdeilying the invention 

"X' document of particular rdevance: tiie daimed inventioo cannot be 
considered novd or cannot be considered to involve an inventive 
step when the docinnent is taken alone 

*Y' document of particular rdevance: the daimed invention cannot be 
const deed to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
bdng ^vious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



1 December gOQO 



Date of moling of the intemationai search report 



0 7 -12- 2000 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
FacsimUe No. -t- 46 8 666 02 86 



Authorized officer 

Christer Backnert / JA A 
Telephone No. -f 46 8 782 25 00 



Form PCT/I5A/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 
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date 
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date 


US 3777826 A 


11/12/73 


AU 


476842 B 


07/10/76 






AU 


4525072 A 


07/02/74 






BR 


7206134 D 


00/00/00 






CA 


967142 A 


06/05/75 






DE 


2238186 A 


22/03/73 






GB 


1369340 A 


02/10/74 






NL 


7212164 A 


19/03/73 






SE 


400806 B,C 


10/04/78 






ZA 


7205122 A 


25/04/73 






ZM 


12672 A 


24/04/73 



GB 992246 A 19/05/65 NONE 
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FTO/F^Tte'd 2 1 FEB im PCX 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 andRule 70) 



Applicant' s or agent's file reference 
P 00-1133 IJW/uh 


Fnn FTTRTWR ACTION ^cc Notificarioii of Transmittal of Intemarional 

FOR FURTHER ACTION ^j^^-^ Examination Report (Fonn PCT/IPEA/416) 


Intemational application No. 
PCT/SEOO/01630 


Intematioaal filing date (dayfynonth/year) 
24-08.2000 


Priority date (day/month/year) 
24.08,1999 



International Patent Classification (IPC) or national classification and IFC7 
E21B 25/00 



AppHcant 

Atlas Copco Craelius AB et al . 

1 . This intematianal prdiminaiy examination rqpon has been prepared by this International Pitiiminary Examining 
Authcuity and is transmitted to ihe s^plicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.c.» sheets of the dcscriptioii, claims ond/or drawings which have 
been amended and are tfie basis for this rqiort and/or sheets containing rectifications made before this Aulhority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

3. This report contains ladications relating to the following items; 



I Basis of the report 

n [ [ Priority 

TII j I Non-cstablishmcnt of opinion with regard to novelty, inventive step and industrial applicability 

IV [ I Lack of Unity of invention 

V r\71 Reasoned staiemeat undtr Article 35(2) wifli regard to noveliy, inventive szep or industrial applicability; 
^^-^ citations and explanations supporting such statement 

VI j ~j Certain documents cited 

VII Certain defects in the international application 

VIII I I Certain observations on the international application 



Date of submission of die demand 
15t-03.2O01 ' 


Date of completion of diis report 

23 - 11 . 2001 


Name and mailing address of the IPEa/SE 
Pa'ben'C>- och regis'trarlngsnrkec Talex 
Box 5055 17978 
S-I02 42 STOCKHOLM PATOKSG-S 

FacsimileNo. 08-667 72 88 


Autiiorizcd officer 

Christer Backnext / MRo 
Tdcnhone No. 08-782 25 00 



Fonti PCT/IPEA/409 (cover sheet) (January 1998) 



3.0/Qli *02 13:00 FAX 46 8 31 87 87 



GROTH & CO 



BARNES & THORNBU @008 



INTERNATIONAL FRELIMINi 



EXAMINATION REPORT 



Intcm^^^B application No. 
PCT/SEOO/01630 



I. Basis of tfae report 



I* Wiih regard to fhe dements of ihe intemationai ^plication:'* 
die intematioxial application as originally €led 

I I tho dcscriptiOD: 

pa«« 

pages 



, as originally filed 
» filed with the demand 



, filed wid) the letter of 



I I die claims: 
pages 



pages 
pages 



as originally filed 

, as amended (together widi any statement) under article 19 

, filed with the demand 



, filed with tfae letter of 



I I fhcdzswings: 

pages 

pages 

pases 



« as originally filed 
, filed vdth the demand 



» filed widi the letter of 



I I the sequence listing part of flie description: 

pages 

pages 

pages 



, as originally filed 
, filed with fte demand 



, filed with the letter of 



2. With r^afd to the longaage, all the elements maiked above were available or tumished to this Amhori^ in the language in which 
tfae international application was filed, unless otherwise indicated under dils item. 

These elements were available or furnished to this Authority to the following language Eng'lisll which is: 

I I the language of a translation fimiished for the purposes of intemationai search (under Rule 23. 1 (b)}. 
the language of publication of the intemationai application (under Rule 483(b)). 

□ the longudge of the translation furnished for die purposes of international pidiminary examination (under Rnles 55 J2 and/ 
or 553). 

3. With regard to any nucleotide aad/or amino acid sequence disclosed in the international application* tho intemationai 
preliminary examination was carried out on the basis of the sequence listing: 

I [ contaiiied in the intemationai application m written fbim. 

I I filed togedier with tfae international application in computer readable form. 

[ I fumiahed subsequently to this Authority in written form. 

I I fiunished subsequently to this Authority in compxitear readable fbnn. 

I I The statement that tfae subsequendy fiunished written sequence listing does not go beyond tfae disclosure in tfae 

' ' intemationai m^lieation as filed has been fiunished. 

The statement mat the infomiation xocorded in computer readable tbrm is identical to die written sequence listing has 
been fiimished 



□ 



4. 1 I The amendments have resulted m the cancellation o£ 
I I the description, pages 

I I the claims, Nos. 

I I the drawings, shect^ 



5.n 



This report has been established as if (some of) the amendments had not been made, since ihey li2cve been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70^ (c)).^* 

* R^lacement sheets which have been Jurmshed to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as '*origptalfy filed" and are annexed to this report since they do not contain canendmems (Rides 70,16 
and 70,17). 

*^ Any replacement sheet containing such amendments muss he referred to urvler item I and annexed to this report. 
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V. 


Reasoned statemoit under Ardde 35(2) with regard to novelty, inventive step or industrSal applicability; 
cStadons and ezplanatioas supporting such statement 




1. 


Statement 

Novehy(N) Clainis 1-10 




1 CO 




Claims 




NO 




Inventive step (IS) Claims 1-10 




YES 




Claims 




"NO 




Industrial applicability (lA) ClaiiAS 1-10 




YES 




Claims 




NO 



2. Citations and cacplanations (Rule 70.7) 

Documents cited in the International Search Report: 

1. US 3777826 A 

2. GB 992246 A 

3. US 5799742 A 

These documents represent background art. 

The invention defined in claims 1-10 is not disclosed toy any 
of these documents. 



None of the cited documents gives any indication towards the 
claimed locking device for a wire line core drilling system 
and method for core drilling- No relevant combination of the 
cited documents would lead a person skilled in the art to the 
invention defined in the claims . 

Therefore, the invention defined in claims 1-10 is novel and 
is considered to involve an inventive step- It is also 
considered to be industrially applicable, 
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Applicant's or agent's file reference 
P 00-1133 IJW/uh 


vr\n i7TTDTuirD Arf-Tirfciw See Notification of Transmittal of International 

FOR FURl HtR AC 1 lUIN p^jj^jj^^ Examination Repon (Form PCT/IPEA/416) 


International application No. 
PCT/SEOO/01630 


International filing date (day/month/year) Priority date (day/month/year) 
24.08.2000 24.08.1999 


International Patent Classification (IPC) or national classification and IPC7 
E21B 25/00 


Applicant 

Atlas Copco Craelius AB et al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain obsovations on the international application 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
12., 03.2001 


Date of completion of this report 
23.11.2001 


Name and mailing address of the IPEA/SE 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 


Authorized officer 

Christer Backnert / MRo 
Telephone No. 08-782 25 00 



Form PCT/IPEA/409 (cover sheet) (January 1998) 



pi^||iivi^ EXAMINATION REPORT 



^t emational application No. 
INTERNATIONAL pj^BviINARY EXAMINATION REPORT ^^^^ / SEOO/01630 



I. Basis of the report 



1. With regaid to the elements of the international application:* 
the intanational application as originally filed 

I I the description: 

pages 



pages 



, as originally filed 
filed with the demand 



pages y filed with the letter of 

I I the claims: 

pages ^ ' ^ originally filed 

pages » as amended (together with any statement) under article 1 9 

pages » filed with the demand 

pages . filed with the letter of 

I I the drawings: 

pages ^ ' as originally filed 

pages , filed with the demand 

pages » filed with the letter of 

I I the sequence listing part of the description: 

pages » as originally filed 

pages y filed with the demand 

pages , fil^ with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or fiimished to this Authority in the following language English which is: 

I j the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
[^Xj the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3), 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

[ I contained in the international application in written form. 

[ I filed together with die international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' ' international application as filed has been furnished. 

□ The statment that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4. 1 I The amendments have resulted in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 



I I the drawings, sheet/fig 



I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
^* I — I beyond the disclosure as filed, as indicated in die Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been Jumished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelt>', inventive step or industrial applicabilit}'; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) Claims 1~1Q 

Claims 



Inventive step (IS) Claims 1 -10 

Claims 



YES 
NO 

YES 
NO 



Industrial applicability (lA) Claims 1-10 



Claims 



NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

1. US 3777826 A 

2. GB 992246 A 

3. US 5799742 A 

These documents represent background art. 

The invention defined in claims 1-10 is not disclosed by any 
of these documents. 

None of the cited dociiments gives any indication towards the 
claimed locking device for a wire line core drilling system 
and method for core drilling. No relevant combination of the 
cited documents would lead a person skilled in the art to the 
invention defined in the claims. 

Therefore, the invention defined in claims 1-10 is novel and 
is considered to involve an inventive step. It is also 
considered to be industrially applicable. 
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For receiving Office use only 

International Application No. 
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0-2 


International Filing Date 


2 4 -08- 2000 




Name of receiving Office and "PCT 
International Application'* 




The S wedish Patent Office "1 
PCT InterraL-onaJ Applicatlcin | 








(M-1 


Form - PCT/RO/101 PCT Request 
Prepared using 


PCT-EASY Version 2.91 
fiiBfia'keel 01 07.2000) 


0^ 


Petition 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) [ 


Swedish Patent Office (RO/SE) 


0-7 


Applicant's or agent's file reference 


00-1133/I»JW 




Title of invention 


A LOCKING DEVICE FOR A WIRE LINE CORE 
DRILLING SYSTEM, A WIRE LINE SYSTEM 
INCLUDING SAID DEVICE AND A METHOD FOR 
CORE DRILLING 


II 

11-1 
11-2 

II A 

11-5 


Applicant 
This person is: 

Applicant for 

Name 

Address: 


applicant only 

all designated States except US 
ATLAS COPCO CRAELIUS AB 


11-6 
11-7 
11-8 
11-9 


State of nationality 
State of residence 
Telephone No. 
Facsimile No. 


S — 195 82 MAKSTA 

Sweden 

SE 

SE 

+ 46 8 591 78 540 
+46 8 591 18 782 


III-1 
111-1-1 

in-1-2 

111-1-4 
111-1-5 

llM-6 
III-1-7 


Applicant and/or inventor 

This person is: 

Applicant for 
Name (LAST. First) 
Address: 

State of nationality 
State of residence 


applicant and inventor 
US only 
BORG , Thomas 

Johan Baners vag 36 

S-182 75 STOCKSUND 

Sweden 

SE 

SE 



Pt^ySE 00 / 0 1 6 3 0 

2 4 "08- 2000 



PCT REQUEST 



2/4 



Original (for SUBMISSION) - printed on 24.08.2000 09:32:26 AM 



00-1133/IJW 



IV.1 



IV-1-1 
IV-1-2 



IV-1-3 
IV-1-4 
IV-1-5 



Agent or common representative; or 

address f^r correspondence 

The person identified below is hereby/has 

been appointed to act on behalf of the 

appticant(s) before the competent 

International Authorities as: 

Name 

Address: 



Telephone No. 
Facsimile No. 
e-mail 



agent 

L.A. GROTH & CO.KB 

Each of KARLSSON Leif , ASKERBERG 
Fredrik, EMTEDAL Artur, HOPFGARTEN Nils, 
JOHANSSON WEBJORN Ingxnari , KARN Ulf, 
LINDBLOM Erik J. Box 6107 
Vastmannagatan 43 
S-102 32 STOCKHOLM 
Sweden 

-1-46 8 729 91 00 
+46 8 31 67 67 

inf o@groth , se 



V 

V-1 



Designation of States 



Regional Patent 
(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designationCs) concemed) 



AP: GH GM KE LS MW MZ SD SL SZ TZ UG ZW 
and any other State which is a 
Contracting State of the Harare Protocol 
and of the PCT 

EA: AM AZ BY KG KZ MD RU TJ TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC NL PT SE and any other State 
which is a Contracting State of the 
European Patent Convention and of the 
PCT 
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SPARRANORDNING FdR LINKARNBORR, LINKARNBORRANORDNING 
INNEFATTANDE EN SPARRANORDNING OCH FORFARANDE VID LIN- 
KARNBORRNING 

Foreliggande uppfinning avser en sp§rranordning for en linkarnborr i en- 
lighet med ingressen till patentkravet 1 , en linkSmborranordning innefattande en 

5 sparranordning enligt Ingressen till kravet 9, samt ett forfarande vid llnkamborrning 
enligt ingressen till kravet 1 0. 

Vid provborrningar for upptagande av bergartsprov fran flera hundra och 
upp till ett par tusen meters djup anvSnds s.k. dubbia kamror med ett innerror och 
ett ytterror. Provet uppsamlas darvid i InnerrSret, som vanligtvis har en langd av 

10 nagra meter. Mar innerroret ar fylit detekteras detta vanligen med hjalp av en ma- 
nometer eller motsvarande, som mater spolvattentrycket i karnroret. En i en lina 
upphangd fangstanordning nedsanks i roret for upptagning av innerroret med pro- 
vet, vilken anordning innefattar ett griporgan i form av en fangklo, eller s.k. spear 
head, som ar anordnad att komma 1 ingrepp med ett griporgan anordnat pa/i inner- 

15 rorets ovre ande. Mar linan darefter spanns lossnar innerroret fran sitt ingrepp med 
ytterroret och innerroret med provet kan hissas upp. Omvant kan fangklon och 
griporganet pa innerroret anvandas for att fira ned ett nytt innerror. En dylik typ av 
utrustning benamns vanligen wire line system. 

Nar ett nytt innerror infers ar det viktigt att kunna konstatera att innerroret 

20 verkligen har natt anda ner i botten och intagit sitt rStta iSge f6r borming innan borr- 
ningen paborjas. Som regel brukar man som indikation pa att innerroret natt sitt 
ratta lage anvanda ett konstaterande att roret inte langre kan rora sig utan sitter 
fast. I enlighet med kand teknik ar darfor griporganet ofta konstruerat sa att det ar 
kombinerat med nagon typ av sparrorgan som laser fast innerroret i forhallande till 

25 ytterroret nar innerroret natt sitt ratta lage. Detta sparrorgan utgors vanligen av na- 
gon, foretradesvis fjaderbelastad, hakliknande anordning, s.k. las- eller sparrklo 
("latch"), vilken gar in i ingrepp med urtag eller ansatser anordnade pa ytterrorets 
insida. Sjalva inforandet av innerroret sker vanligen sa att innerroret "pumpas" fram 
inuti borrstrSngen med hjalp av vatten, och/eller slapps ner med hjalp av gravita- 

30 tionskraften. Vid horisontella eller nSra horisontella hlil ar det nodvandigt att "pum- 
pa" fram rOret. NSr innerrSret vSI sitter fast sS kommer vattentrycket att oka sa 
mycket att en ventll for ett spolmedium anordnad i InnerrOret firlgOrs. 

Ett problem med dylika kanda anordningar dr att innerrdret ndr det fdrs in I 
borrstrangen ibiand fastnar innan det har natt sitt ratta lage for borming. Med nuva- 
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rande konstruktion kommer da den vattentryckshojning som sker att frigora spol- 
ventilen innan innerroret natt sitt ratta lage och, i samsta fall, paborjas borrningen 
och detta innebar framforallt en nackdel fran ekonomisk synpunkt eftersom man da 
borrar "i tomme". Samma sak kan givetvis intraffa aven nar ett ror fastnar som man 

5 ISter sjunka ned med hjilp av gravltationskraften och borrningen startas eftersom 
man tror att innerrOret Sr I ratt lage for bormlng. Det finns aven en risk att kaman 
pa botten kan bli fdrstdrd. 

NSr innerrSret ar ftjilt och skall dras upp miste de sparrorgan i form av s.k. 
las- eller spanlclor som haller fast innerrOret i ytterroret ga ur sitt ingrepp med ytter- 

10 roret. Detta sker vanligen genom att fangklon gar i ingrepp med de griporgan som 
ar forbundna med sparrorganet, vars sparrklor sa dras in mot verkan av den fja- 
derkraft som pressar ut dem for lasning mot ytterroret. Det kravs saledes en viss 
reaktionskraft i systemet for att fjaderkraften skall overvinnas, vilket aven okar 
friktionen i den punkt dar sparrklorna hakar i ytterroret. Den idag vanligaste kanda 

15 anordningen for att astadkomma detta innefattar en hylsa som bidrar till att under- 
ifran trycka ihop sparrklorna sa att de ska slappa fran ytterrorets urtag, ansatser 
eller liknande. Aven andra anordningar for att astadkomma detta finns beskrivna 
exempelvis I US patentskrift 4.834,198 och svenskt patent. 320 941. Det sistnamn- 
da uppvisar sdrskilt nackdelen att griporgan och sparrorgan endast gar I ingrepp i 

20 en enda punkt. vHket naturligtvis latt leder till snedbelastningar med atfdijande pro- 
blem. PS grund av de kSnda anordningarnas konstruktion, fjadramas och de olika 
grip- och sparrorganens placering sa uppstar dock ibiand problemet att sparrorga- 
net inte slapper fran sitt ingrepp med ytterroret utan sitter fast och fSrhindrar ut- 
dragning av Innerroret med karnprovet. Detta kan leda till betydande stillestands- 

25 kostnader och aven andra kostnader. I sjalva verket maste da hela borrstrangen 
tas upp och vajem maste kapas i varenda rorskarv hos borrstrangen. Detta ar 
mycket tidsodande och kostsamt. 

Fdreliggande uppfinning har som framsta syfte att atgarda ovan beskrivna 
problem genom en och samma anordning. 

30 Syftet med uppfinningen uppnas medelst en spSrranordning sSsom Sr 

definlerad i den kannetecknande delen av patentkravet 1 , en linkamborr sasom 
beskrivs I den kannetecknande delen av patentkravet 9 samt med ett forfarande 
som beskrivs I den kannetecknande delen av patentkravet 10. 



m 
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I enlighet med foreliggande uppfinning innefattar saledes en sparranord- 
ning for ett innerror spanrorgan utformade for att, nar innerroret inforts i ytterroret 
och intagit ratt position inuti ytten-oret for borrning, genom en och samma rorelse 
samtidigt astadkomma mekanisk lasning av innerroret i forhallande till ytterroret 

5 och mekanisk frigoring av ett griporgan hos en medford anordning forbunden med 
innerroret. Med uppfinningen erhalls saledes fordelarna att den medforda anord- 
ningen inte frigors forran innerroret har intagit ratt position inuti ytterroret for borr- 
ning. Detta ar sarskilt fordelaktigt om t.ex. den medforda anordningen utgors av en 
ventil for spolmedium, vilket ar vanligt sasom beskrivits ovan. Nar ventilen frigors 

10 sa sker detta mekaniskt med hjalp av sparranordningen enligt uppfinningen. Den 
frigors saledes inte pa grand av nagon tryckdkning, och de risker som ar forbundna 
med tidigare kanda tryckutlosta anordningar, t.ex. att ventilen utioses nar roret 
fastnar. elimineras harmed. Sparranordningen enligt uppfinningen uppvisar aven 
den fordelen att den kan anvandas tillsammans med en medford anordning som 

15 utgors av en inforselanordning for inforande av ett innerror i ett ytterror i ett torrt 
borrhal. Ett motsvarande forfarande definieras i kravet 10. 

Vidare innefattar sparranordningen enligt foreliggande uppfinning foretra- 
desvis griporgan for att. nar innerroret skall utdragas ur ytterroret med hjalp av en 
fangstanordning innefattande griporgan och namnda griporgan hos fangstanord- 

20 ningen kommer i kontakt med sparranordningens griporgan, genom en och samma 
rorelse ga i ingrepp med fangstanordningens griporgan och samtidigt frigora inner- 
roret fran dess fastlasning i forhallande till ytterroret. Uppfinningen visar saledes 
den ytteriigare fordelen att sparranordningen och fangstanordningen gar ur ingrepp 
med varandra samtidigt som innerroret frigors fran fastlasningen i forhallande till 

25 ytterroret. 

Foreliggande uppfinning uppvisar saledes den betydande fordelen att kun- 
na uppfylla bada de funktioner som anges ovan, och den kan anvandas bade i 
samband med en spolventil och vid ett torrt borrhal. Den innebSr en bade sakrare, 
enklare och mer ekonomisk losning an vad som erbjuds med kand teknik. 
30 Enligt en sarskilt fSredragen utforingsform innefattar sparranordningen at- 

minstone tva delar, vilka var och en ar lagrad svangbart i innerroret i radiell riktning 
runt en axel belagen mellan bakre utskott och firamre utskott pa respektive delar. 
Det ar dessa utskott som fungerar som organ for att dels lasa fast innerroret i for- 
hallande till ytterroret, dels ga i ingrepp med griporgan pa fangstanordningen och 
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dels lasa fast respektive frigora den medforda anordningen. Dessa utskott och 
ovriga detaljer av uppfinningen kommer att beskrivas i den efterfdijande detaljera- 
de beskrivningen med hanvisning till ritningsfigurerna. 

Uppfinningen avser aven en linkamborranordning innefattande en dylik 
5 sparranordning, sasom definieras i kravet 9. 

Ytterligare kannetecken och fordelar framgar av underordnade patentkrav. 

Uppfinningen kommer nu att beskrivas i detalj med hanvisning till bifogade 
ritningar, illustrerande ett icke-begransande utforingsexempel av uppfinningen, pa 
vilka: 

10 Figur 1 visar en borrstrang i langsgaende genomskarning. forsedd med en 
sparranordning enligt foreliggande uppfinning, vid inforandet av ett 
innerror, 

Figur 2 visar en borrstrang i langsgaende genomskarning, forsedd med en 
sparranordning enligt foreliggande uppfinning, dar innerroret har in- 
15 tagit ratt position for borrning och spolventilen har frigjorts, 

Figur 3 visar en borrstrang I langsgaende genomskarning, forsedd med en 
sparranordning enligt foreliggande uppfinning, och illustrerar hur en 
fangstanordning infors i sparranordningen, och 
Figur 4 visar en borrstrang 1 langsgaende genomskarning. forsedd med en 
20 sparranordning enligt foreliggande uppfinning, dar innerroret infors i 

ett torrt borrhal. 

Borrstrangen i figur 1 innefattar saledes ett ytterror 1 forbundet med en 
borrkrona och ett innerror 2, medelst vilken kamprov uppsamlas. Bormingen sker i 
riktning at hoger i figuren, vilken betecknas som framatriktningen. I innerrorets bak- 

25 re del ar en sparranordning 4 anordnad. I innerrorets bakre del ar aven en ventil 5 
anordnad for spolmediet. Denna ventil kan med fordel vara av den typ som utgor 
fdremalet for sdkandens egen svenska patentansokan inlamnad samma dag som 
denna patentansokan. Vanligtvis utgors spolmediet av vatten. Vid borrning i rikt- 
ning nedat infors vanligen innerrdret i borrstrangen genom att det helt enkelt slapps 

30 ned i borrstrangen och far sjunka ned med hjalp av gravitationskraften, anda tills 
det kommer ner till ratt position inuti ytterroret for borrning. NSr denna metod inte 
kan utnyttjas, exempelvis vid borming i huvudsakligen horisontell led eller i olika 
uppatvinklar, sa pumpas innerroret fram inuti borrstrangen med hjalp av spolmedi- 
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et, foretradesvis vatten. Figur 1 illustrerar det lage nar innerroret just har kommit 
fram till ratt position for borrning, men annu inte fastlasts i forhallande till ytterroret. 

Sparranordningen. enligt det illustrerade utforingsexemplet. innefattar tva 
delar eller halvor, och var och en av dessa delar innefattar tva framre, 1 radiell rikt- 
5 ning utat riktade, utskjutande delar 1 form av utskott 7, foretradesvis med haklik- 
nande form, vilka ar utformade att ga I ingrepp med urtag 8 anordnade pa ytterro- 
rets insida. Dessa framre utskott 7 kan jamforas med de sparrklor som finns pa 
tidigare kanda anordningar. Sparranordningen uppvisar aven framre, i radiell rikt- 
ning inat riktade, utskott 9, utformade att ga i ingrepp med ett griporgan 10 forbun- 

10 det med ventilens 5 rorliga del. Utskotten 9 kan aven anvandas for att ga 1 ingrepp 
med ett griporgan hos en anordning for inforande av ett innerrdr 1 ett torrt borrhal, 
sasom beskrivs nedan i anslutning till figur 4. Slutligen ar sparranordningen aven 
forsedd med bakre, i radiell riktning inat riktade, utskott 1 1 , foretradesvis med hak- 
liknande form. Dessa utskott 1 1 ar utformade att ga i ingrepp med griporgan hos 

15 en fangstanordning, sasom kommer att beskrivas mer i detalj nedan med hanvis- 
ning till figur 3. 

Sparranordningens tva delar ar fjaderbelastade och svangbart lagrade i 
innerroret runt axlar 12 belagna melian de bakre utskotten och de framre utskotten. 
Sparranordningen kan saledes svanga 1 vasentligen radiell riktning mot inverkan av 
20 tva fjadrar 13. foretradesvis tradfjadrar. Varje del kan darfor liknas vid en tvaarmad 
havstang. 

Nar innerroret med sparranordningen infors i ytterroret intar de framre ut- 
atriktade utskotten 7 ett intryckt eller hoptryckt lage varvid de glider mot borrorets 
insida. Nar innerroret nar fram till ratt position inuti ytterroret for borrning, sasom il- 

25 lustreras i figur 1, kommer utskotten 7 att befinna sig mitt for de urtag 8 som ar an- 
ordnade i ytterroret och kan, tack vare fjadrarna 13, fjadra ut och komma till anligg- 
ning mot ytterroret. Pa detta satt kommer innerroret att fasthallas i forhallande till 
ytterroret. Detta utfjadrade tillstand illustreras i figur 2. Urtagen 8 I ytterroret ar ut- 
formade med en ansats eller ett stopp 14, mot vilken den hakformade delen av ut- 

30 skottet kan aniigga och harigenom forhindra att innerroret kan dras ut ur ytterroret. 

Nar utskotten 7 och hela det parti av sparranordningen som befinner sig 
framfor axlarna 12 tillats fjadra ut sa kommer aven utskotten 9 att forflytta sig i ra- 
diell riktning utat, varigenom griporganet 10 forbundet med ventilens rorliga del fri- 
gors och saledes frigors aven ventilen 5. Ventilens rorliga del kommer saledes att 
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forflytta sig och darigenom kommer ventilen att oppnas sa att spolmedium fritt kan 
stromma genom innerroret. Detta framgar tydligt i figur 2. 

I figur 3 illustreras hur sparranordningen 4 fungerar nar utdragning av in- 
nerroret skall ske. En fangstanordning 20, vilken i sin framre del ar forsedd med ett 
5 griporgan 21, s.k. spear head, infors i borrstrangen. Fangstanordningens griporgan 
21 ar sa utformat att det, nar det nar fram till den bakre anden pa sparranordningen 
4, tranger in mellan de bakre utskotten 1 1 och tvingar isar dessa, dvs tvingar dem i 
radiell riktning utat mot fjadrarnas 13 verkan. varigenom de framre utatriktade ut- 
skotten 7 fors inat i radiell riktning och gar ut ur sitt ingrepp med urtagen 8 i yttero- 

10 ret, Innerroret ar darvid fritt rorligt i axiell riktning. Griporganet 21 fors in mellan ut- 
skotten 11, med hakform, sa langt att det gar 1 ingrepp med dessa genom att anlig- 
ga mot hakarna och sparras av dessa. Innerroret ar saledes fritt att foras ut ur yt- 
terroret genom att fangstanordningen dras ut. Ventilen 5 forblir hela tiden oppen 
under utdragandet vilket ar en fordel ur trycksynpunkt. 

15 I figur 4 illustreras slutligen hur sparranordningen 4 aven kan anvandas vid 

inforande av ett innerror i ett torrt borrhal. De framre inat riktade utskotten 9, vilka i 
figur 1 och 2 anvandes for att halla griporganet 10 forbundet med ventilen, an- 
vands har i stallet for att gripa runt ett griporgan 25 forbundet med en anordning 26 
for inforande av ett innerror. I figur 4 illustreras hur innerroret infors, innan det har 

20 kommit fram till det ratta laget for borming, dvs innan utskotten 7 befinner sig mitt 
for urtagen 8 i ytterroret. Sparranordningens framre parti med utskotten 7 och 9 
befinner sig saledes i sitt indragna lage. Nar innerroret nar fram sa langt att utskot- 
ten 7 befinner sig mitt for urtagen 8 sa kommer sparranordningens framre parti att 
fjadra ut pa samma satt som illustreras i figur 2, varigenom utskotten 7 och 9 ror 

25 sig i radiell riktning utat. Griporganet 25 hos inforningsanordningen kommer sale- 
des att frigoras och inforningsanordningen kan dras tillbaka ut ur roret under det att 
innerroret halls pa plats i ytterroret, sasom beskrivits tidigare. 

Fdreliggande uppfinning ar naturligtvis ej begransad till den utforingsform 
som illustreras utan kan varieras pa allehanda tankbara satt inom ramen for de bi- 

30 fogade patentkraven. T.ex. kan antalet delar varieras och aven antalet utskott. I det 
illustrerade exemplet ar vidare de tva delarna forsedda med var sin fjader och ar 
darmed helt oberoende av varandra men detta ar inte nodvandigt for uppfinnings- 
tanken. 
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PATENTKRAV 



1 . Sparranordning for en linkarnborr innefattande ett innerror (2) medelst vilket 
karnprov uppsamlas och ett ytterror (1) forbundet med en borrkrona. vilken sparr- 

5 anordning ar anbringad i innerrdrets bakre inre ande, kSnnetecknad av att spanr- 
anordningen (4) innefattar sparrorgan (7.9) utformade for att, nar innerroret inforts i 
ytterroret och intagit ratt position inuti ytterroret for borming, genom en och samma 
rdrelse samtidigt astadkomma mekanlsk lasning av innerroret (2) 1 fdrhallande till 
ytterroret (1) och mekanisk frigoring av ett griporgan (10; 25) hos en medford an- 

10 ordning (5; 26) forbunden med innerroret. 



2. Sparranordning enligt krav 1 , kannetecknad av att sparranordningen aven 
innefattar griporgan (11) for att, nar innerroret (2) skall utdragas ur ytterroret (1) 
med hjalp av en fangstanordning (20) innefattande griporgan (21) och namnda 
15 griporgan hos fangstanordningen kommer i kontakt med sparranordningens gripor- 
gan (11), genom en och samma rdrelse ga i ingrepp med fangstanordningens 
griporgan (21) och samtidigt frigdra innerroret (2) fran dess fastlasning i fdrhallande 
till ytterroret (1). 



20 3. Sparranordning enligt krav 1 eller 2, kannetecknad av att namnda sparror- 
gan innefattar atminstone tva framre, i radiell riktning utat riktade, utskott (7) och 
atminstone tva framre, i radiell riktning inat riktade, utskott (9), vilka framre utatrik- 
tade utskott (7) ar agnade att astadkomma lasning av innerroret (2) i fdrhallande till 
ytterrdret (1 ) och vilka framre inatriktade utskott (9) ar agnade att lasa fast gripor- 

25 ganet (10 ;25) hos den medfdrda anordningen (5; 26) under infdrandet i ytterrdret 
och frigdra griporganet (10 ;25) hos den medfdrda anordningen nar innerrdret 
intagit ratt position i ytterrdret fdr borming. 

4. Sparranordning enligt krav 3, kannetecknad av att den innefattar atminsto- 
30 ne tva delar, att var och en av dessa delar innefattar Stminstone ett vardera av 
namnda utskott (7,9), och att var och en av namnda delar ar lagrad svangbart i 
innerrdret (2) i radiell riktning runt en axel (12) belagen mellan sparranordningens 
griporgan (11) och dess framre utskott (7,9), sa att de framre utskotten kan svanga 
utat i radiell riktning samtidigt som sparranordningens griporgan (11) kan svanga 
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inat och vice versa, varvid de framre utatriktade utskotten (7) astadkommer lasning 
av innerroret (2) i forhallande till ytterroret (1) genom att svanga utat genom opp- 
ningar anordnade i innerroret och ga 1 ingrepp med urtag (8) anordnade pa ytterro- 
rets insida, samtidigt som de framre inatriktade utskotten (9) aven svanger utat och 
5 mekaniskt frigor griporganet (10 ;25) hos den medforda anordningen (5; 26) nar 
innerroret intagit ratt position i yttenroret for borrning. 

5. Sparranordning enligt krav 3 eller 4, kannetecknad av att, for utdragning av 
innerroret, fangstanordningens (20) griporgan (21) tvingar sparranordningens grip- 
10 organ (1 1 ) att svanga utat sa att de gar i ingrepp med fangstanordningens gripor- 
gan och de framre utskotten (7,9) darigenom svanger inat sa att de framre utatrik- 
tade utskotten (7) gar ur sitt ingrepp med namnda urtag (8) i ytterroret och saledes 
frigor innerroret fran dess fastlasning i forhallande till ytterroret. 



15 6. Sparranordning enligt krav 5, kannetecknad av att sparranordningens grip- 
organ innefattar atminstone tva bakre, i radiell riktning inat riktade, utskott (11). 



7. Sparranordning enligt nagot av kraven 3-6, kannetecknad av att namnda 
innerror (2) hos linkarnborren ar forsett med en ventil (5) for spolmedium, och att 

20 namnda framre inatriktade utskott (9) ar agnade att mekaniskt lasa fast och meka- 
niskt frigora ett griporgan ((10) forbundet med namnda ventil, varigenom ventilen 
oppnas. 

8. Sparranordning enligt nagot av kraven 3-6 , kannetecknad av att namnda 
25 medforda anordning ar en inforselanordning (26) for inforande av ett innerror (2) i 

ett ytterror (1), vilken ar forsedd med griporgan (25), och att namnda framre inat- 
riktade utskott (9), ar utformade att i sitt inatsvangda lage under inforandet av 
innerroret (2) 1 ytterroret (1) vara i ingrepp med namnda inforselanordnings gripor- 
gan (25), och vilka intar sitt utatsvangda lage nar innerroret Intagit ratt position inuti 
30 ytterroret for borrning, varigenom sparranordningen gar ur sitt ingrepp med infor- 
selanordningens griporgan (25) som darmed kan aviagsnas tillsammans med 
tillhdrande infdrselanordning. 
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9. Linkarnborranordning innefattande ett innerror (2) medelst vilket karnprov 
uppsamlas och ett ytterror (1) forbundet med en borrkrona, kannetecknad av att 
den ar forsedd med en sparranordning (4) i enlighet med nagot av kraven 1-8. 

5 10. Forfarande vid linkambonrning med en linkarnborr innefattande ett innerror 
medelst vilket karnprov uppsamlas och ett ytterror forbundet med en borrkrona. 
vilket innerror ar forsett med en sparranordning for att satta innerroret pa plats i 
ytterroret i ratt position for borrning och lasa fast innerroret i forhallande till ytterro- 
ret i namnda ratta position medelst forsta sparrorgan, kannetecknat av att 
10 - innerroret infers i ytterroret, varvid namnda forsta sparrorgan befinner sig 1 ett 
indraget lage och andra sparrorgan hos spanranordningen mekaniskt laser fast 
ett griporgan hos en medford anordning forbunden med innerroret under info- 
randet, anda tills innerroret intagit ratt position i ytterroret, och 
- nar innerroret intagit ratt position i ytterroret, sparranordningen genom en och 
15 samma rorelse samtidigt astadkommer mekanisk lasning av innerroret mot yt- 
terroret och mekanisk frigoring av namnda griporgan hos den medforda anord- 



ningen. 
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SAMMANDRAG 

Uppfinningen avser en sparranordning (4) for en linkarnborr innefattande 
ett innerror (2) medelst vilket karnprov uppsamlas och ett ytterror (1) forbundet 

5 med en borrkrona, vilken sparranordning ar anbringad i innerrorets bakre ande. 
Sparranordningen (4) innefattar sparrorgan (7,9) for att. nar innerrSret inforts i 
ytterroret och intagit ratt position inuti ytterroret for borming. genom en och samma 
rorelse samtidigt astadkomma lasning av innerroret (2) i forhallande till ytterroret 
(1 ) och frigoring av ett griporgan (10; 25) hos en medford anordning (5; 26) forbun- 

10 den med innerroret. Uppfinningen avser aven ett forfarande samt en linkarnborr- 
anordning innefattande sparranordningen. 



(Fig. 1) 
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(57) Abstract: The present invention relates to a locking device (4) for a wire line core drilling system comprising an inner tube (2) 
S by means of which core samples are collected, and an outer tube (1) connected to a drill bit, which locking device is applied in the 
rear end of the inner tube. The locking device (4) comprises locking members (7, 9) so designed that, when the inner mbe has been 
inserted into the outer tube and has assumed the correct position inside the outer tube for drilling, in one and the same movement it 
^ simultaneously effects mechanical locking of the inner tube (2) in relation to the outer tube (I) and release of a gripping means (10; 
^ 25) of an accompanying device (5; 26) connected to the inner tube. 
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A LOCKING DEVICE FOR A WIRE LINE CORE DRILLING SYSTEM, A WIRE 
LINE SYSTEM INCLUDING SAID DEVICE AND A METHOD FOR CORE 
DRILLING 

The present invention relates to a locking device for a wire line core drilling 
system in accordance with the preamble to claim 1 , a wire line core drilling system 
including a locking device in accordance with the preamble to claim 9, and a meth- 
od of wire line core drilling in accordance with the preamble to claim 10. 

When performing exploratory drilling to collect rock samples from depths 
of from several hundred to a couple of thousand meters, double core tubes are 
used having an inner and an outer tube. The sample is collected in the inner tube, 
which usually has a length of a few meters. When the inner tube is full this is usu- 
ally detected by means of a manometer or the like that measures the flushing wa- 
ter pressure in the core tube. A retriever device suspended on a wire is lowered 
into the tube for retracting the inner tube with the sample, said retriever device 
comprising a gripping means in the form of a claw or "spear head" arranged to en- 
gage with a gripping means arranged on/in the upper end of the inner tube. When 
the wire is then tautened the inner tube is disengaged from the outer tube, and the 
inner tube with the sample can be hoisted up. Conversely, the claw and gripping 
means on the inner tube can be used to lower a new inner tube. Equipment of this 
type is generally known as a wire line system. 

When a new inner tube is inserted it is important to be able to ascertain 
that the inner tube really has reached right down to the bottom and has assumed 
its correct position for drilling, before drilling is commenced. Ascertainment that the 
tube cannot no longer move, but is firmly held is generally taken as an indication 
that the inner tube has reached its correct position. According to known technol- 
ogy, therefore, the gripping means is often designed to be combined with some 
type of locking member that firmly locks the inner tube in relation to the outer tube 
when the inner tube has reached the correct position. This locking member usually 
consists of a hook-like device, preferably spring-loaded, a locking claw or latch 
that engages with recesses or shoulders anranged in the inside of the outer tube. 
Actual insertion of the inner tube is usually performed by the inner tube being 
"pumped" along inside the drill string with the aid of water, and/or lowered with the 
aid of the force of gravity. In the case or horizontal, or substantially horizontal 
holes the tube must be pumped along. When the inner tube is firmly in place the 
water pressure will increase to such an extent that a valve arranged for flushing 
medium in the inner tube is released. 

One problem with such known arrangements is that when the inner tube is 
inserted into the drill string, it sometimes catches before it has reached the correct 
position for drilling. With designs currently in use the increase in water pressure 
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then occurring will release the flushing valve before the inner tube has reached its 
correct position and, in the worst case, drilling will be commenced. This primarily 
entails a disadvantage from the financial point of view since the drilling will be into 
thin air. The same thing may naturally occur when a tube that has been lowered by 

5 the force of gravity gets caught and drilling is commenced since it is assumed that 
the inner tube has reached the correct position for drilling. There is also a risk of 
the core at the bottom being destroyed. 

When the inner tube is full and shall be retracted the locking means in the 
form of locking claws or latches retaining the inner tube in the outer tube must be 

10 disengaged from the outer tube. This is usually achieved by the retractor claw en- 
gaging with the gripping means connected to the locking device, the latches of 
which then being drawn in against the action of the spring force that is pressing 
them outwards to achieve locking against the outer tube. A certain reaction force is 
thus necessary in the system in order to overcome the spring force, which also in- 

15 creases the friction at the point where the latches hook into the outer tube. Cur- 
rently the most usual known device for achieving this comprises a sleeve that 
contributes to compressing the latches from below so that they are released from 
the recesses, shoulders, or the like of the outer tube. Other devices used to a- 
chieve this are described, for instance, in US patent specification 4,834,198 and 

20 Swedish patent No. 320 941. The latter particularly reveals the drawback that 
gripping means and locking member are only engaged at one point, which natu- 
rally easily leads to load imbalances and problems associated therewith. Due to 
the design of the known devices, as the placing of the springs and the various 
gripping and locking members, however, the problem sometimes arises that the 

25 locking member is not released from its engagement with the outer tube, remain- 
ing caught there and preventing the inner tube from being retracted with the core 
sample. This may result in extensive standstill costs, as well as other costs. In fact, 
the complete drill string must then be taken up and the wire must be cut in every 
joint of the drill string. This is extremely time-consuming and expensive. 

30 The primary object of the present invention is to remedy the problems de- 

scribed above by means of a single device. 

The object of the invention is achieved by means of a locking device as 
defined in the characterizing part of claim 1, a wire line core drilling system as de- 
scribed in the characterizing part of claim 9, and a method as described in the cha- 

35 racterizing part of claim 10. 

In accordance with the present invention, thus, a locking device for an in- 
ner tube comprises locking members so designed that, when the inner tube has 
been inserted into the outer tube and has assumed the correct position inside the 
outer tube for drilling, in one and the same movement it simultaneously effects 
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mechanical locking of the inner tube in relation to the outer tube and mechanical 
release of a gripping means of an accompanying device connected to the inner 
tube. The invention thus offers the advantages that the accompanying device is 
not released until the inner tube has assumed the correct position inside the outer 
5 tube for drilling. This is particularly advantageous if. for instance, the accompany- 
ing device comprises a valve for flushing medium, which is usual as described 
above. When the valve is released, this is achieved mechanically with the aid of 
the locking device in accordance with the invention. Thus, it is not released as a 
result of any pressure increase, and the risks entailed with previously known pres- 

10 sure-released arrangements, e.g. that the valve is released when the tube 

catches, are therefore eliminated. The locking device in accordance with the in- 
vention also has the advantage that it can be used together with an accompanying 
device consisting of an insertion device for inserting an inner tube into an outer 
tube in a dry drill hole. A corresponding method is defined in claim 10. 

15 Preferably, the locking device in accordance with the invention also com- 

prises gripping means which, when the inner tube is to be withdrawn from the 
outer tube with the aid of a retriever device comprising gripping means, and said 
gripping means of the retriever device come into contact with the gripping means 
of the locking device, in one and the same movement engage with the gripping 

20 means of the retriever device and simultaneously release the inner tube from its 
locked position in relation to the outer tube. The invention thus reveals the addi- 
tional advantage that the locking device and catch are disengaged from each 
other at the same time as the inner tube is released from being locked in relation 
to the outer tube. 

25 The present invention thus offers the important advantage of being able to 

fulfil both the functions described, and also of being able to be used both together 
with a flushing valve and in a dry drill hole. It constitutes a more reliable, simpler 
and more economic solution than has been available through known technology. 

In accordance with a particularly preferred embodiment the locking device 
30 comprises at least two parts, each of which is journalled pivotably in the inner tube 
in radial direction about a shaft situated between rear protrusions and forward pro- 
trusions on respective parts. It is these protrusions that act as means for firmly 
locking the inner tube in relation to the outer tube, engage with gripping means on 
the retriever device and also firmly lock or release the accompanying device. 
35 These protrusions and other components of the invention will be described in the 
following detailed description with reference to the drawings. 

The invention also relates to a wire line core drill system including such a 
locking device, as defined in claim 9. 

Additional features and advantages are revealed in the dependent claims. 
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The invention will now be described in detail with reference to the accom- 
panying drawings, illustrating a non-limiting embodiment of the invention by way of 
example, in which: 

Figure 1 shows a longitudinal section through a drill string provided with a 
5 locking device in accordance with the present invention, upon inser- 

tion of an inner tube, 
Figure 2 shows a longitudinal section through a drill string provided with a 
locking device in accordance with the present invention, where the 
inner tube has assumed its correct position for drilling, and the flush- 
10 ing valve has been released. 

Figure 3 shows a longitudinal section through a drill string provided with a 
locking device in accordance with the present invention, and illus- 
trates how a retriever device is inserted into the locking device, and 
Figure 4 shows a longitudinal section through drill string provided with a lock- 
15 ing device in accordance with the present invention, where the inner 

tube is inserted into a dry drill hole. 
The drill string in Figure 1 thus comprises an outer tube 1 connected to a 
drill bit, and an inner tube 2, by means of which core samples are collected. Drill- 
ing is performed towards the right in the drawing, this being designated the for- 
20 ward direction. A locking device 4 is arranged in the rear part of the inner tube. A 
valve 5 for flushing medium is also arranged in the rear part of the inner tube. This 
valve may preferably be of the type that is the subject of the applicant's own 
Swedish patent application, filed simultaneously with the present patent applica- 
tion. The flushing medium is generally water. When drilling in downward direction, 
25 the inner tube is usually inserted in the drill string by simply dropping it inside the 
drill string so that it falls by force of gravity until it reaches the correct position in- 
side the outer tube for drilling. When this method cannot be used. e.g. when drill- 
ing substantially in horizontal direction or at various upward angles, the inner tube 
is pumped along inside the drill string with the aid of flushing medium, preferably 
30 water. Figure 1 illustrates the position when the inner tube has just reached the 
correct position for drilling but has not yet been locked in relation to the outer tube. 

In accordance with the embodiment illustrated by way of example, the 
locking device comprises two parts or halves, and each of these parts comprises 
two forward protrusions 7. preferably with hook-like shape, directed radially out- 
35 wards, which are designed to engage with recesses 8 arranged on the inside of 
the outer tube. These fonward protrusions 7 may be compared with the latches on 
previously known devices. The locking device is also provided with forward protru- 
sions 9 directed radially inwards and designed to engage with a gripping means 10 
connected to the movable part of the valve 5. The protrusions 9 may also be used 
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to engage with a gripping means in an device for inserting an inner tube into a dry 
drill hole, as described below in conjunction with Figure 4. Finally the locking de- 
vice is also provided with rear protrusions 1 1 . preferably with hook-like shape, di- 
rected radially inwards. These protrusions 1 1 are designed to engage with gripping 
« 5 means of a retriever device, as will be described in detail below with reference to 
Figure 3. 

^ The two parts of the locking device are spring-loaded and pivotably jour- 

nalled in the inner tube about shafts 12 situated between the rear protrusions and 
the forward protrusions. The locking device can thus pivot in substantially radial di- 

10 rection. against the action of two springs 13. preferably wire springs. Each part can 
therefore be compared to a two-pronged lever. 

When the inner tube with the locking device is inserted into the outer tube 
the forward, the outwardly directed protrusions 7 assume a retracted or compress- 
ed position and slide along the inside of the drill string. When the inner tube reach- 

IS es the correct position inside the outer tube for drilling, as illustrated in Figure 1 , 
the protrusions 7 will be opposite the recesses 8 arranged in the outer tube and. 
thanks to the springs 13. can spring out and into abutment with the outer tube. The 
inner tube will thus be firmly held in relation to the outer tube. This state, with re- 
bounded springs, is illustrated in Figure 2. The recesses 8 in the outer tube are 

20 shaped with a shoulder or stop 14, against which the hook-shaped part of the pro- 
trusion can abut, thus preventing the inner tube from being withdrawn from the 
outer tube. 

When the protrusions 7 and the entire portion of the locking device in front 
of the shafts 12 is permitted to rebound, the protrusions 9 will also move radially 

25 outwards so that the gripping means 10 connected to the movable part of the 
valve is released, and the valve 5 is thus also released. The movable part of the 
valve will therefore move, so that the valve is opened and flushing medium can 
flow freely into the inner tube. This is clear from Figure 2. 

Figure 3 illustrates how the locking device 4 functions when the inner tube 

30 is to be withdrawn. A retriever device 20, provided at the front with a gripping 

means 21, a spearhead, is inserted into the drill string. The gripping means 21 of 
the retriever device is so designed that, when it reaches the rear end of the locking 
device 4, it penetrates between the rear protrusions 11, pushing them apart, i.e. 
forcing them radially outwards against the action of the springs 13. The forward, 

35 outwardly directed protrusions 7 are thus moved radially inwards and become dis- 
^ engaged from the recesses 8 in the outer tube. The inner tube is now freely mov- 

able in axial direction. The gripping means 21 is inseri:ed between the hook- 
shaped protrusions 1 1 , so far that it engages therewith by abutting the hooks and 
is locked thereby. The inner tube can thus be freely removed from the outer tube 
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by pulling the retriever device out. The valve 5 remains open throughout the with- 
drawal process, which is an advantage from the pressure aspect. 

Finally, Figure 4 illustrates how the locking device 4 can also be used 
when inserting an inner tube into a dry drill hole. The fonA/ard, inwardly directed 
protnjsions 9 which are used in Figures 1 and 2 to keep the gripping means 10 
joined to the valve, are instead used here to grip around a gripping means 25 con- 
nected to a device 26 for insertion of an inner tube. Figure 4 illustrates how the in- 
ner tube is inserted, before it has reached the correct position for drilling, i.e. be- 
fore the protrusions 7 have arrived opposite the recesses 8 in the outer tube. The 
front portion of the locking device, with protrusions 7 and 9 is thus in its retracted 
position. When the inner tube comes to the position where the protrusions 7 are 
opposite the recesses 8. the front portion of the locking device will rebound in the 
same way as illustrated in Figure 2, the protrusions 7 and 9 thus moving radially 
outwards. The gripping means 25 of the insertion device will thus be released and 
the insertion device can be withdrawn from the tube while the inner tube is kept in 
place in the outer tube, as described eariier. 

The present invention is naturally not limited to the embodiment illustrated. 
It may be varied in many feasible ways within the scope of the appended claims. 
The number of parts may be varied, for instance, as well as the number of protru- 
sions. In the example illustrated, furthermore, the two parts are provided with indi- 
vidual springs and are thus completely independent of each other. However, this is 
not necessary for the inventive concept. 
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CLAIMS 

1. A locking device for a wire line core drill comprising an inner tube (2) by 
means of which core samples are collected, and an outer tube (1) connected to a 

^ 5 drill bit, which locking device is applied in the rear end of the inner tube, charac- 

terized in that the locking device (4) comprises locking members (7, 9) so design- 

^ ed that, when the inner tube has been inserted into the outer tube and has assum- 

ed the correct position inside the outer tube for drilling, in one and the same move- 
ment it simultaneously effects mechanical locking of the inner tube (2) in relation to 
10 the outer tube (1) and mechanical release of a gripping means (1 0; 25) of an ac- 
companying device (5; 26) connected to the inner tube. 

2. A locking device as claimed in claim 1 , characterized in that the locking 
device also comprises gripping means (11) that, when the inner tube (2) is to be 

15 retracted from the outer tube (1 ) with the aid of a retriever device (20) comprising 
gripping means (21). and said gripping means of the retriever device come into 
contact with the gripping means (11) of the locking device, in one and the same 
movement, shall engage with the gripping means (21) of the retriever device and 
simultaneously release the inner tube (2) from its locked position in relation to the 

20 outer tube (1). 

3. A locking device as claimed in claim 1 or claim 2, characterized in that 
said locking device comprises at least two forward protrusions (7) directed radially 
outwards and at least two forward protrusions (9) directed radially inwards, said 

25 fonvard outwardly directed protrusions (7) being intended to achieve locking of the 
inner tube (2) in relation to the outer tube (1) and said fonward inwardly directed 
protrusions (9) being intended to firmly lock the gripping means (10; 25) of the ac- 
companying device (5; 26) during insertion into the outer tube, and to release the 
gripping means (10; 25) of the accompanying device when the inner tube has as- 

30 sumed its correct position in the outer tube for drilling. 

4. A locking device as claimed in claim 3, characterized in that it comprises 
at least two parts, in that each of these parts comprises at least one of said protru- 
sions (7, 9), and in that each of said parts is journalled pivotably in the inner tube 

35 (2) in radial direction about a shaft (12) situated between the gripping means (11) 
^ of the locking device and Its forward protrusions (7, 9) so that the fonward protru- 

sions can pivot outwards in radial direction at the same time as the gripping means 
(1 1) of the locking device can pivot inwards, and vice versa, whereupon the for- 
ward outwardly directed protrusions (7) effect locking of the inner tube (2) in rela- 
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tion to the outer tube (1) by pivoting outwards through openings arranged in the 
inner tube and engage with recesses (8) arranged on the inside of the outer tube, 
at the same time as the forward inwardly directed protrusions (9) also pivot out- 
wards and mechanically release the gripping means (10; 25) of the accompanying 
5 device (5; 26) when the inner tube has assumed the correct position in the outer 
tube for drilling. 

5. A locking device as claimed in claim 3 or claim 4, characterized in that to 
achieve retraction of the inner tube, the gripping means (21) of the retriever device 

10 (20) forces the gripping means (11) of the locking device to pivot outwards so that 
they engage with the gripping means of the retriever device, and the forward pro- 
trusions (7, 9) thus pivot inwards so that the fonvard protrusions (7) disengage 
with said recesses (8) in the outer tube and thus release the inner tube from its 
locked position in relation to the outer tube. 

15 

6. A locking device as claimed in claim 5, characterized in that the gripping 
means of the locking device comprise at least two rear protrusions (11) directed 
radially inwards. 



20 7. A locking device as claimed in any one of claims 3-6, characterized in 
that said inner tube (2) of the wire line core drill is provided with a valve (5) for 
flushing medium, and in that said fonA^ard inwardly directed protrusions (9) are de- 
signed to mechanically retain and mechanically release a gripping means (10) 
connected to said valve, whereupon the valve is opened. 

25 

8. A locking device as claimed in any one of claims 3-6, characterized in 
that said accompanying device is an insertion device (26) for inserting an inner 
tube (2) into an outer tube (1), which is provided with gripping means (25). and in 
that said forward inwardly directed protrusior&(9) are designed, in their inwardly 

30 pivoted position and during insertion of the inner tube (2) into the outer tube (1), to 
be in engagement with the gripping means (25) of said insertion device, and as- 
sume their outwardly pivoted position when the inner tube has assumed the cor- 
rect position inside the outer tube for drilling, whereupon the locking device is dis- 
engaged from the gripping means (25) of the insertion device, so that said means 

35 can be removed together with its insertion device. 

9. A wire line core drill system comprising an inner tube (2) by means of 
which core samples are collected, and an outer tube (1) connected to a drill bit, 
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characterized in that it is provided with a locking device (4) as claimed in any one 
of clainns 1-8. 

10. A method for wire line core drilling using a wire line core drill comprising an 
5 inner tube by means of which core samples are collected, and an outer tube con- 
nected to a drill bit, which inner tube is provided with a locking device to position 
the inner tube in the correct position in the outer tube for drilling, and to firmly lock 
the inner tube to the outer tube in said correct position by means of first locking 
members, characterized in that 
10 • the inner tube is inserted into the outer tube, whereupon said first locking mem- 
bers are in a retracted position and second locking members of the locking de- 
vice mechanically lock a gripping means of an accompanying device connected 
to the inner tube during insertion, until the inner tube has assumed the correct 
position in the outer tube, and 
15 • when the inner tube has assumed the correct position inside the outer tube the 
locking device, in one and the same movement simultaneously effects me- 
chanical locking of the inner tube to the outer tube and mechanical release of 
said gripping means of the accompanying device. 
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